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1. 

DRIVING SUPPORTNG DEVICE 

TECHNICAL FIELD 

The present invention relates to a driving Supporting device 
which predicts the light color state of a traffic signal that a 
vehicle is due to pass. 

BACKGROUND ART 

Conventionally, there is known a driving Supporting device 
which predicts the light color state of a traffic signal when a 
vehicle arrives at the traffic signal by acquiring the light color 
change cycle of the time-interlocked traffic signal by Syn 
chronizing the time information of the traffic signal that the 
vehicle is due to pass and the time information of a device 
mounted in the vehicle with each other using the time infor 
mation acquired from a GPS (for example, refer to Patent 
Literature 1). 

CITATION LIST 

Patent Literature 

Patent Literature 1:Japanese Unexamined Patent Application 
Publication No. 2005-147884 

SUMMARY OF INVENTION 

Technical Problem 

In the driving supporting device described above, however, 
there is a problem in that it is difficult to predict the light color 
state regarding a traffic signal whose light color change cycle 
is not interlocked with a time or a traffic signal which cannot 
transmit information indicating its light color change cycle. 

The present invention has been made in view of such a 
situation, and it is an object of the present invention to provide 
a driving Supporting device capable of predicting the light 
color state even in the case of a traffic signal which cannot 
transmit information indicating its light color change cycle. 

Solution to Problem 

In order to achieve the above-described object, a driving 
Supporting device related to the present invention is a driving 
Supporting device which predicts a light color state of a first 
traffic signal that a vehicle is due to pass and is characterized 
in that it includes: a light color state acquisition means for 
acquiring a light color state of a second traffic signal installed 
before the first traffic signal; a light color change cycle acqui 
sition means for acquiring the light color change cycle of the 
first traffic signal on the basis of the light color change cycle 
of the second traffic signal; and a light color State predicting 
means for predicting the light color state of the first traffic 
signal when the vehicle arrives at the first traffic signal on the 
basis of the light color state of the second traffic signal 
acquired by the light color state acquisition means and the 
light color change cycle of the first traffic signal acquired by 
the light color change cycle acquisition means. 

In this driving Supporting device, the light color change 
cycle of the first traffic signal is acquired on the basis of the 
light color change cycle of the second traffic signal installed 
before the first traffic signal, and the light color state of the 
first traffic signal when the vehicle arrives at the first traffic 
signal is predicted on the basis of the light color state of the 
second traffic signal and the light color change cycle of the 
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2 
first traffic signal. Thus, since the light color change cycle of 
the first traffic signal is acquired on the basis of the light color 
change cycle of the second traffic signal, it becomes possible 
to predicta light color state even in the case of a traffic signal 
which cannot transmit information indicating its light color 
change cycle. In addition, the light color state means a color 
state of a traffic signal which lights green, yellow, red, and the 
like, and the light color change cycle means a signal cycle of 
1 cycle which changes from green to yellow, from yellow to 
red, and from red to green on the basis of predetermined rules. 

In addition, it is preferable that the light color change cycle 
acquisition means acquires the light color change cycle of the 
first traffic signal on the basis of information regarding a time 
difference from the light color change cycle of the second 
traffic signal. According to this configuration, when the light 
color State of the first traffic signal changes in a state inter 
locked with the light color state of the second traffic signal, 
the light color change cycle of the first traffic signal can be 
correctly acquired. 

In addition, it is preferable that a scheduled time calculat 
ing means for calculating a scheduled time at which the 
vehicle arrives at the first traffic signal is further provided and 
the light color state predicting means predicts the light color 
state of the first traffic signal at the scheduled time calculated 
by the scheduled time calculating means. According to this 
configuration, the light color state of the first traffic signal 
when the vehicle arrives at the first traffic signal can be 
correctly predicted. 

In addition, it is preferable that the light color state acqui 
sition means acquires the light color state of the second traffic 
signal and the duration of the light color state and the light 
color State predicting means predicts the light color state of 
the first traffic signal on the basis of the light color state of the 
second traffic signal and the duration of the light color state 
acquired by the light color state acquisition means and the 
light color change cycle of the first traffic signal acquired by 
the light color change cycle acquisition means. According to 
this configuration, even if the light color state of the second 
traffic signal does not change when the vehicle passes the 
second traffic signal, the light color state of the first traffic 
signal can be predicted. 

In addition, it is preferable that the light color state acqui 
sition means acquires the light color state of the second traffic 
signal on the basis of an image of the second traffic signal 
captured by a camera mounted in the vehicle. According to 
this configuration, the light color state of the second traffic 
signal can be acquired easily and reliably. 

In addition, it is preferable to further include a driving 
Support instructing means for giving an instruction to the 
vehicle, on the basis of the light color state of the first traffic 
signal predicted by the light color state predicting means, so 
that a predetermined driving Support operation is performed 
when the vehicle arrives at the first traffic signal. According to 
this configuration, driving Support when the vehicle arrives at 
the first traffic signal can be appropriately realized. 

Advantageous Effects of Invention 

According to the present invention, it is possible to predict 
a light color state even in the case of a traffic signal which 
cannot transmit information indicating its light color change 
cycle. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a block diagram showing the configuration of an 
embodiment of a driving Supporting device related to the 
present invention. 
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FIG. 2 is a block diagram showing the configuration of a 
prediction section for a signal interlock type traffic signal in 
FIG 1. 

FIG. 3 is a view showing a scene where the driving Sup 
porting device in FIG. 1 is used. 

FIG. 4 is a flow chart showing the process executed by the 
driving Supporting device in FIG. 1. 

FIG. 5 is a view showing another scene where the driving 
Supporting device in FIG. 1 is used. 

REFERENCE SIGNS LIST 

1: driving Supporting device 
3: camera 
6: driving Support instructing section (driving Support 

instructing means) 
11: Scheduled time calculating section (Scheduled time 

calculating means) 
12: light color state acquisition section (light color state 

acquisition means) 
13:light color change cycle acquisition section (light color 

change cycle acquisition means) 
14: light color state predicting section (light color state 

predicting means) 

DESCRIPTION OF EMBODIMENTS 

Hereinafter, preferred embodiments of the present inven 
tion will be described with reference to the drawings. More 
over, in each drawing, the same or corresponding sections are 
denoted by the same reference numerals and a repeated expla 
nation will be omitted. 

FIG. 1 is a block diagram showing the configuration of an 
embodiment of a driving Supporting device related to the 
present invention. As shown in FIG. 1, a driving Supporting 
device 1 includes a navigation system 2, a camera 3, an 
infrastructure information receiving section 4, a light color 
state predicting ECU (Electronic Control Unit) 5, and a driv 
ing Support instructing section (driving Support instructing 
means) 6. The driving Supporting device 1 is mounted in a 
vehicle, predicts the light color state of a traffic signal that the 
vehicle (that is, a vehicle in which the driving Supporting 
device 1 is mounted) is due to pass, and gives an instruction to 
the vehicle so that a predetermined driving Support operation 
is performed when the vehicle arrives at the traffic signal. 
The navigation system 2 has a GPS receiving section, 

which detects the position of the vehicle by receiving an 
electric wave from a plurality of GPS (Global Positioning 
System) satellites, and the map data in which road structures, 
positions of facilities, and the like are stored. The navigation 
system 2 transmits the peripheral information of the vehicle, 
which includes a road where the vehicle travels, to the light 
color state predicting ECU5 on the basis of the position of the 
vehicle and the map data. 
The camera 3 is a camera fixed to the front of the vehicle, 

and images the front of the vehicle and transmits the image to 
the light color state predicting ECU 5. The infrastructure 
information receiving section 4 receives the infrastructure 
information transmitted from an infrastructure apparatus 
installed around the road where the vehicle travels and trans 
mits predetermined information to the light color state pre 
dicting ECU 5. 
The driving Support instructing section 6 gives an instruc 

tion to the vehicle, on the basis of the light color state of the 
traffic signal predicted by the light color state predicting ECU 
5, so that a predetermined driving Support operation is per 
formed when the vehicle arrives at the traffic signal. For 
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4 
example, when the light color state of the traffic signal pre 
dicted by the light color state predicting ECU 5 is red (color 
indicating Stop), an instruction is issued to the vehicle so that 
the following driving Support operation is performed. That is, 
an instruction is issued to a display device so that notification 
urging a stopping operation is performed for a driver of the 
vehicle or an instruction is issued to an accelerator device or 
a brake device so that the traveling speed of the vehicle is 
decreased. 
The light color state predicting ECU 5 predicts the light 

color state of a traffic signal that the vehicle is due to pass and 
transmits the prediction result to the driving Support instruct 
ing section 6. The light color state predicting ECU 5 is an 
electronic control unit including a CPU Central Processing 
Unit, a ROM Read Only Memory, a RAM Random 
Access Memory, and the like and performs overall control of 
the driving Supporting device 1. The light color state predict 
ing ECU 5 forms a prediction section 7 for a traffic signal 
installed with an infrastructure apparatus, a prediction section 
8 for a time interlock type traffic signal, a prediction section 9 
for a signal interlock type traffic signal, and a scheduled time 
calculating section (Scheduled time calculating means) 11 
using software by loading an application program stored in 
the ROM onto the RAM and executing it using the CPU. 
The scheduled time calculating section 11 calculates a 

scheduled time at which the vehicle arrives at a traffic signal 
whose light color state is to be predicted (hereinafter, referred 
to as a “prediction object traffic signal'). Specifically, the 
scheduled time calculating section 11 calculates a scheduled 
time, at which the vehicle arrives at the prediction object 
traffic signal, when the vehicle has passed through a reference 
position on the basis of a distance from a predetermined 
reference position to the prediction object traffic signal, a time 
at which the vehicle has passed through the reference posi 
tion, an average vehicle speed, traveling history, and the like. 
Here, if the reference position is set too far ahead with respect 
to the prediction object traffic signal, driving Support is not 
executed for a vehicle entering from the byroad between the 
prediction object traffic signal and the reference position. 
Accordingly, the reference position is not a fixed position, but 
all positions where the distance from the prediction object 
traffic signal is a predetermined distance may be set as the 
reference position. 

In addition, the reference position is acquired by the lati 
tude and the longitude obtained by GPS Satellites, the road 
alignment information (change point of a link and the like) 
that the navigation system 2 has, the road information such as 
a stop line of an intersection ahead or road paint, a distance to 
a prediction object traffic signal (timing at which the predic 
tion object traffic signal has a fixed size on an image captured 
by the camera 3), and the like. In addition, the distance from 
the reference position to the prediction object traffic signal is 
acquired by the distance, which is calculated on the basis of 
the latitude and the longitude obtained by GPS satellites, 
mileage of the vehicle, and the like. 

FIG. 2 is a block diagram showing the configuration of the 
prediction section for a signal interlock type traffic signal in 
FIG. 1. As shown in FIG. 2, the light color state predicting 
ECU5 forms a light color state acquisition section(light color 
state acquisition means) 12, a light color change cycle acqui 
sition section (light color change cycle acquisition means) 13, 
and a light color state predicting section (light color state 
predicting means) 14 using software by loading an applica 
tion program stored in the ROM onto the RAM and executing 
it using the CPU, thereby realizing the prediction section 9 for 
a signal interlock type traffic signal. 
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The light color state acquisition section 12 acquires the 
light color state of a traffic signal (hereinafter, referred to as a 
“prediction basis traffic signal) installed before the predic 
tion object traffic signal. Specifically, the light color State 
acquisition section 12 receives an image transmitted from the 
camera 3 and acquires the light color state of the prediction 
basis traffic signal on the basis of the image of the prediction 
basis traffic signal captured by the camera 3 when the vehicle 
passes the prediction basis traffic signal. 
The light color change cycle acquisition section 13 

acquires the light color change cycle of a prediction object 
traffic signal on the basis of the light color change cycle of the 
prediction basis traffic signal. Specifically, the light color 
change cycle acquisition section 13 acquires the light color 
change cycle of the prediction object traffic signal on the basis 
of information regarding the time difference between the light 
color change cycle of the prediction basis traffic signal and the 
light color change cycle of the prediction object traffic signal 
(information indicating a time difference Öt until, after the 
light color state of the prediction basis traffic signal changes, 
the light color state of the prediction object traffic signal 
similarly changes), as shown in FIG. 3. In addition, the light 
color change cycle of the prediction basis traffic signal and the 
time difference information may be acquired when the infra 
structure information receiving section 4 receives the infra 
structure information transmitted from an infrastructure 
apparatus installed in the prediction basis traffic signal or may 
be learned in advance and stored as a database in the light 
color state predicting ECU 5. 
The light color State predicting section 14 predicts the light 

color state of the prediction object traffic signal when the 
vehicle arrives at the prediction object traffic signal (that is, a 
scheduled time calculated by the scheduled time calculating 
section 11) on the basis of the light color state of the predic 
tion basis traffic signal acquired by the light color state acqui 
sition section 12 and the light color change cycle of the 
prediction object traffic signal acquired by the light color 
change cycle acquisition section 13. For example, as shown in 
FIG. 3, when the light color time of green, yellow, and red of 
the object basis traffic signal and the object prediction traffic 
signal is 30 seconds, 3 seconds, and 30 seconds, respectively 
and the time difference Öt is 10 seconds, the light color state 
predicting section 14 predicts that the light color state of the 
prediction object traffic signal will be red Rassuming that the 
vehicle departs from the object basis traffic signal when the 
light color state of the object basis traffic signal changes from 
red R to green Band passes the object prediction traffic signal 
in 60 seconds from that point of time. 

Next, a process executed by the driving Supporting device 
1 will be described with reference to FIG. 4. FIG. 4 is a flow 
chart showing the process executed by the driving Supporting 
device in FIG. 1. 

First, it is determined whether or not the distance to the 
prediction object traffic signal is equal to or Smaller than a 
predetermined distance (S1). If it is equal to or smaller than 
the predetermined distance, it is determined whether or not an 
infrastructure apparatus is installed in the prediction object 
traffic signal (S2). As a result, if the infrastructure apparatus is 
installed, the infrastructure information transmitted from the 
prediction object traffic signal is received by the infrastruc 
ture information receiving section 4, and the light color 
change cycle of the prediction object traffic signal is decided 
by the prediction section 7 for a traffic signal installed with an 
infrastructure apparatus (S3). Thus, since the light color 
change cycle of the prediction object traffic signal is decided 
on the basis of the infrastructure information when the infra 
structure apparatus is installed in the prediction object traffic 
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6 
signal, the capacity of information stored in the light color 
state predicting ECU 5 can be reduced. 

If the infrastructure apparatus is not installed as a result of 
the determination in S2, it is determined whether or not the 
light color change cycle of the prediction object traffic signal 
has been learned (S4). As a result, if it has not been learned 
yet, the light color change cycle is learned and stored in the 
light color state predicting ECU5 as a database (S5). Thus, by 
learning the light color change cycle of the prediction object 
traffic signal, updating to the new light color change cycle can 
be made when the light color change cycle of the prediction 
object traffic signal changes. 

If the light color change cycle has been learned as a result 
of the determination in S4, it is determined whether or not the 
light color change cycle of the prediction object traffic signal 
is interlocked with a time (S6). As a result, if it is interlocked 
with a time, it is determined whether or not the light color 
change cycle changes at a predetermined time by the predic 
tion section 8 for a time interlock type traffic signal (S7). If it 
changes at a predetermined time, a scheduled time at which 
the vehicle arrives at the prediction object traffic signal is 
taken into consideration (S8), and the light color change cycle 
of the prediction object traffic signal is decided (S3). For 
example, in the case where the light color change cycle 
changes at 16:30, assuming that the vehicle passes the pre 
diction object traffic signal at a time after 16:30, the light 
color change cycle interlocked with the time after 16:30 is 
decided. 

If it is not interlocked with a time as a result of the deter 
mination in S6, it is determined whether or not it is inter 
locked with the light color change cycle of another traffic 
signal (S9). As a result, if it is interlocked with the light color 
change cycle of another traffic signal, synchronization with 
the light color change cycle of the prediction basis traffic 
signal is made by the prediction section 9 for a signal inter 
lock type traffic signal (S.11). If the light color change cycle of 
the prediction object traffic signal is recognizable (S12), the 
light color state of the prediction basis traffic signal is 
acquired by the light color state acquisition section 12 of the 
prediction section 9 for a signal interlock type traffic signal 
(S10), and the light color change cycle of the prediction 
object traffic signal is decided by the light color change cycle 
acquisition section 13 of the prediction section 9 for a signal 
interlock type traffic signal (S3). 

In addition, if it is not interlocked with the light color 
change cycle of another signal as a result of the determination 
in S9, it does not become an object for driving support (S13). 
Moreover, if synchronization could not be made as the 
respective results of determinations in S11 and S12, driving 
Support is not executed when the light color change cycle is 
not recognizable (S14). 

Subsequent to the decision (S3) of the light color change 
cycle of the prediction object traffic signal, it is determined 
whether or not the distance information (information indicat 
ing the distance from the predetermined reference position to 
the prediction object traffic signal) has been learned (S15). As 
a result, if it has not been learned yet, the distance information 
is learned and stored in the light color state predicting ECU 5 
as a database (S16). 

If distance information has been learned as a result of the 
determination in S15, it is determined whether or not it has 
passed through the reference position (S17). If it has passed 
through the reference position, a scheduled time at which the 
vehicle arrives at the prediction object traffic signal is calcu 
lated by the scheduled time calculating section 11 (S18). 
Subsequently, the light color state of the prediction object 
traffic signal at the scheduled time at which the vehicle arrives 
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at the prediction object traffic signal is predicted by the pre 
diction section 7 for a traffic signal installed with an infra 
structure apparatus, the prediction section 8 for a time inter 
lock type traffic signal, the light color state predicting section 
14 of the prediction section 9 for a signal interlock type traffic 
signal (S19), and an instruction is issued to the vehicle by the 
driving Support instructing section 6 so that a predetermined 
driving Support operation is performed when the vehicle 
arrives at the prediction object traffic signal (S21). 
As described above, in the driving Supporting device 1, the 

light color state of the prediction basis traffic signal installed 
before the prediction object traffic signal is acquired by the 
light color state acquisition section 12, and the light color 
change cycle of the prediction object traffic signal is acquired 
on the basis of the light color change cycle of the prediction 
basis traffic signal by the light color change cycle acquisition 
section 13. In addition, by the light color state predicting 
section 14, the light color state of the prediction object traffic 
signal when the vehicle arrives at the prediction object traffic 
signal is predicted on the basis of the light color state of the 
prediction basis traffic signal and the light color change cycle 
of the prediction object traffic signal. Thus, since the light 
color change cycle of the prediction object traffic signal is 
acquired on the basis of the light color change cycle of the 
prediction basis traffic signal, it becomes possible to predicta 
light color state even in the case of a traffic signal which 
cannot transmit information indicating its light color change 
cycle. 

In addition, the light color change cycle acquisition section 
13 acquires the light color change cycle of the prediction 
object traffic signal on the basis of information regarding the 
time difference from the light color change cycle of the pre 
diction basis traffic signal. Accordingly, when the light color 
state of the prediction object traffic signal changes in a state 
interlocked with the light color state of the prediction basis 
traffic signal, the light color change cycle of the prediction 
object traffic signal can be correctly acquired. 

Moreover, since the scheduled time calculating section 11 
calculates a scheduled time at which the vehicle arrives at the 
prediction object traffic signal and the light color state pre 
dicting section 14 predicts the light color state of the predic 
tion object traffic signal at the scheduled time, the light color 
state of the prediction object traffic signal when the vehicle 
arrives at the prediction object traffic signal can be correctly 
predicted. 

In addition, since the light color State acquisition section 12 
acquires the light color state of the prediction basis traffic 
signal on the basis of an image of the prediction basis traffic 
signal captured by the camera 3 mounted in the vehicle, the 
light color State of the prediction basis traffic signal can be 
acquired easily and reliably. 

In addition, the driving Support instructing section 6 gives 
an instruction to the vehicle, on the basis of the light color 
state of the prediction object traffic signal which has been 
predicted by the light color state predicting section 14, so that 
a predetermined driving Support operation is performed when 
the vehicle arrives at the prediction object traffic signal. 
Therefore, driving support when the vehicle arrives at the 
prediction object traffic signal can be appropriately realized. 
The present invention is not limited to the embodiment 

described above. 
For example, the light color state acquisition section 12 

may acquire the light color state of the prediction basis traffic 
signal and the duration of the light color state, and the light 
color State predicting section 14 may predict the light color 
state of the prediction object traffic signal on the basis of the 
light color state of the prediction basis traffic signal and the 
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8 
duration of the light color state acquired by the light color 
state acquisition section 12 and the light color change cycle of 
the prediction object traffic signal acquired by the light color 
change cycle acquisition section 13. According to such a 
configuration, even if the light color state of the prediction 
basis traffic signal does not change when the vehicle passes 
the prediction basis traffic signal, the light color state of the 
prediction object traffic signal can be predicted. As an 
example, as shown in FIG.5, in the case where it is recognized 
that the light color state of a prediction basis traffic signal 
when the vehicle passes through a point A is green B and it is 
recognized that the light color state of the prediction basis 
traffic signal will still be green B in N seconds when the 
vehicle passes through a point B where the prediction basis 
traffic signal is installed, the light color state of the prediction 
object traffic signal is predicted to be red R when the vehicle 
arrives at a point C where the prediction object traffic signal is 
installed. 

In addition, each processing section in the light color state 
ECU 5 may be formed by hardware instead of software. 
Industrial Applicability 

According to the present invention, it is possible to predict 
a light color state even in the case of a traffic signal which 
cannot transmit information indicating its light color change 
cycle. 
The invention claimed is: 
1. A driving Supporting device that predicts a light color 

state of a first traffic signal that a vehicle is due to pass, 
comprising: 

light color state acquisition means for acquiring a light 
color state of a second traffic signal installed before the 
first traffic signal; 

infrastructure information receiving section that receives a 
light color change cycle of the second traffic signal and 
information regarding a time difference of a light color 
change cycle of the first traffic signal from the light color 
change cycle of the second traffic signal from an infra 
structure apparatus installed in the second traffic signal; 

light color change cycle acquisition means for acquiring 
the light color change cycle of the first traffic signal on 
the basis of the light color change cycle of the second 
traffic signal and the information regarding the time 
difference received from the infrastructure receiving 
section; and 

light color state predicting means for predicting the light 
color state of the first traffic signal when the vehicle 
arrives at the first traffic signal on the basis of the light 
color state of the second traffic signal acquired by the 
light color state acquisition means and the light color 
change cycle of the first traffic signal acquired by the 
light color change cycle acquisition means. 

2. The driving Supporting device according to claim 1, 
further comprising: 

scheduled time calculating means for calculating a sched 
uled time at which the vehicle arrives at the first traffic 
signal, 

wherein the light color state predicting means predicts the 
light color state of the first traffic signal at the scheduled 
time calculated by the scheduled time calculating 
CaS. 

3. The driving Supporting device according to claim 1, 
wherein the light color state acquisition means acquires the 

light color state of the second traffic signal and the 
duration of the light color state, and 

the light color state predicting means predicts the light 
color state of the first traffic signal on the basis of the 
light color state of the second traffic signal and the 
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duration of the light color state acquired by the light 
color state acquisition means and the light color change 
cycle of the first traffic signal acquired by the light color 
change cycle acquisition means. 

4. The driving Supporting device according to claim 1, 5 
wherein the light color state acquisition means acquires the 

light color state of the second traffic signal on the basis 
of an image of the second traffic signal captured by a 
camera mounted in the vehicle. 

5. The driving Supporting device according to claim 1, 10 
further comprising: 

driving Support instructing means for giving an instruction 
to the vehicle, on the basis of the light color state of the 
first traffic signal predicted by the light color state pre 
dicting means, so that a predetermined driving Support 15 
operation is performed when the vehicle arrives at the 
first traffic signal. 

6. The driving Supporting device according to claim 1, 
wherein the time difference is a time until, after the light color 
state of the second traffic signal changes, the light color state 20 
of the first traffic signal similarly changes. 
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